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The aim of this NSW Biobank Standard Operating Procedure (SOP) Template is to provide guidelines to act as a resource when drafting or revising Biobank SOPs.  This document is not intended  to be used as an active SOP in the current form.  The content includes topics with examples to consider when developing and/or refining Biobank specific SOPs. Some of the examples and information will not necessarily be appropriate for your Biobank. Biobank staff are encouraged to edit, delete and add information as appropriate for your Biobank. A complementary resource is the Biospecimen Research Database (BRD) from the National Cancer Institute (NCI) in the USA where you can search SOPs uploaded by Biobanks around the world. Click here to go to the BRD website, then click on ‘Search SOPs’.  

Purpose
The purpose of this document is to describe the standardised procedure for retrieving stored Biobank samples for distribution or processing.  A standardised approach will ensure that biospecimen retrieval will be conducted under conditions designed to safeguard the quality and integrity of the sample. 

Scope
This standard operating procedure (SOP) outlines general factors that need to be considered during sample retrieval as well as specific steps that need to be followed to maintain the integrity of the sample. These procedures deal mainly with retrieval of frozen samples, but many points may be applicable to samples stored in other conditions and in other equipment.  
 
Roles & Responsibilities
The SOP applies to all laboratory personnel that are responsible for retrieving biospecimens from the Biobank.  This may include the following personnel:
	Biobank Personnel
	Responsibility/Role

	Laboratory Technician/Scientist/
Pathology Technician/Biobank Officer
	Responsible for storing samples, entering data in the informatics system and retrieving samples.

	Biobank administrator/Data manager
	Retrieving and entering information/data into the Biobank data management system, preparing/processing paperwork



Definitions
	Term/Abbreviation
	Definition

	Barcode
	A machine-readable representation of information in a visual format on a surface.

	Biospecimen ID
	A unique ID assigned to each biospecimen and used to label the final storage container. For example, blood may be collected from a Biobank participant.  The blood sample may be processed and aliquoted into different containers or tubes containing plasma, serum and/or buffy coat.  Each aliquot will have a unique biospecimen ID. 

	Participant ID
	A unique ID assigned to each Biobank participant.  The use of a participant ID links different collections (tissue, blood, urine etc.) from the same participant.  Ideally, this ID will be computer generated. 

	Associated data
	Any factual information affiliated with a biospecimen, including but not limited to research, phenotypic, clinical, epidemiologic, and biospecimen-resource procedural data.

	PPE
	Personal protective equipment (PPE) is anything used or worn by a person to minimise risk to the person's health or safety.  In the laboratory setting, this includes lab coats, gloves, safety glasses and face shields. 





Related documents
The documents and forms listed below are recommended and may be substituted by alternative/equivalent material:

	Documents and/or Forms
	Description

	NSW/CTRNet Required Operational Practice 10: Biospecimen Storage and Retrieval
	ROP that describes the key principles regarding biospecimen storage and retrieval that a Biobank should adhere to in order to meet the current best practice standards. 

	NSWHSB SOP 4.1: Labelling and Tracking Biospecimens
	SOP that describes how samples are labelled and tracked.

	NSWHSB SOP 6.2: Biobank Data Retrieval and Transmission
	SOP that describes the procedures for data retrieval and transmission.

	NSWHSB SOP 7.1:  Biobank Material Access and Release
	SOP that outlines how researchers can apply to access Biobank samples and data; how applications from researchers are handled and assessed by the Biobank; and how Biobank samples and data are released to researchers.

	NSWHSB SOP 7.2: Biospecimen Shipping and Transport
	SOP that outlines the processes for shipping samples within Australia and internationally.



Materials & Equipment
The materials, equipment and forms listed below are recommendations only and may be substituted by alternative/equivalent products more suitable for the site-specific task or procedure.
· Inventory Database
· Appropriate PPE (such as face mask and thermal gloves for handling liquid nitrogen)
· Pens, markers etc.
· Ice   
· Dry ice
· Liquid nitrogen 

Safety
This SOP does not cover detailed safety procedures for handling blood and it is recommended that personnel follow institutional biosafety guidelines.

In general, all human biospecimens and materials coming into contact with biospecimens must be treated as biohazardous materials. Personal protective equipment (PPE) must be worn throughout the procedure. Sharps and wastes must be disposed of as per Institutional Biohazard Waste and Sharps Management policy. 

Procedures/Method
Sample retrieval requires that the sample be removed from its stable storage environment.  Any variation in storage conditions can have a serious effect on the viability of the specimen (if relevant) or cellular and molecular quality of the sample.  This retrieval procedure is designed to ensure that the retrieval process maintains the molecular and cellular integrity of the sample. 
Note: the various steps may be undertaken by different personnel.

Requirements for Retrieval
Confirm that the release of samples has been approved by the Biobank Access Committee or equivalent and the appropriate documentation (e.g. MTA) has been signed and completed prior to initiating sample retrieval.  Ensure that the appropriate tracking, QA and audit guidelines are followed.

Identifying Appropriate Biospecimens
1. Review the Biobank Material Request/Application Form (see Appendix C: NSWHSB Biobank Material Access and Release) to determine the biospecimen requirements.  Liaise with the Biobank Manager, Biobank Access Committee, the Biobank PI and/or the researcher as appropriate if the requirements are unclear. 
2. Search the Biobank inventory management system to identify biospecimens that meet the required criteria.
3. Create a sample retrieval list (see Appendix A and Appendix B).  If possible, generate the list electronically using the Biobank inventory management system. 
4. Note that the Biospecimen ID/Barcode is the identifier on the container (see NSWHSB SOP Labelling and Tracking Biospecimens.
5. Check the sample retrieval list for accuracy.

Retrieval Preparation
1. Prepare the appropriate refrigerant material (e.g. liquid nitrogen or dry ice) and/or equipment for the retrieval of samples according to their storage temperature (for example, samples stored at -80ºC should be kept on dry ice during the retrieval process).
2. Ensure the appropriate staff members are available for the retrieval.  Manual retrieval of frozen samples should be performed as quickly as possible to maintain the storage temperature conditions as much as possible.  The best practice is to have at least two individuals working together.  
3. Prepare the appropriate number and type of container(s) for retrieved samples (e.g. cryobox labelled with the retrieval reference number, project name and/or today’s date).
a. Label both the lid and the box. 
b. If printed labels are used, print out at least two labels.  
4. Ensure the containers that will be used to hold the retrieved samples are at the appropriate temperature (e.g. samples stored at -80⁰C should be placed into containers stored at -80⁰C).  
5. Clean the work bench appropriately (e.g. with disinfectant).

Sample Retrieval
1. At the storage area of the Biobank locate and pull specimens on the retrieval list.
2. Maintain proper temperature of the specimens according to specimen type; for example, some banks use pre-chilled metal racks on dry ice for sorting frozen vials that have been retrieved.  Care must be taken to minimise exposure of the ‘source’ storage box or rack to ambient temperatures.
3. Confirm that specimens on the retrieval list are accounted for in the freezer or storage container.
4. If a sample is missing or incorrect, attempt to find the sample by checking the entire box, the inventory management system and the paper tracking form (if applicable).  File a deviation report if the sample is not found.
5. Forceps may be used when withdrawing specimens stored at LN2 temperatures to prevent warming of the specimens from contact with hands and to prevent cold burns.
6. Place retrieved samples in appropriate container or boxes and label appropriately as required for shipping or storage.
7. Replace the containers from which the samples were picked to their original positions as quickly as possible.  
8. When finished, clean the work bench and equipment appropriately (e.g. with disinfectant).

Documentation of Retrieval
1. Update the inventory system as appropriate. If material is released indicate where the sample was shipped.  If processed, indicate derivative(s) generated and storage positions of these.  
2. Use the relevant Biobank access application/approval numbers to easily identify the reason for sample retrieval.
3. If applicable, keep records on the number of times samples may have been thawed and refrozen.

Quality Control
1. A second, independent quality control check should be performed to confirm that:
a. The samples retrieved matches the retrieval list, and 
b. The inventory management system has been updated appropriately
2. The person who performs the quality control checks should document this activity in the Biobank inventory management system and/or on the retrieval list (see Appendix A and B). 

Corresponding Data Retrieval
For research projects, samples are generally used together with data specific to the biospecimen itself, as well as clinical data about the participant.  For procedures about data retrieval and transmission see NSWHSB SOP: Biobank Data Retrieval and Transmission.

Appendices
· Appendix A:  Biospecimen Retrieval List Template
· Appendix B:  Biospecimen Retrieval List Example

References, Regulations and Guidelines
(List all relevant references, regulations and guidelines here such as:
1. Canadian Tumour Repository Network (CTRNet) Standard Operating Procedures: https://www.biobanking.org/operating-procedures 
2. The National Statement on Ethical Conduct in Human Research 
3. Best Practices: Recommendations for Repositories. Fourth Edition. International Society for Biological and Environmental Repositories (ISBER) 2018. Campbell LD, Astrin JJ, Brody R, DeSouza Y, Giri, J, Patel AA, Rawley-Payne M, Rush A and Sieffert N. 
4. ISO 20387:2018[E] Biotechnology – Biobanking – general requirements for biobanking
5. National Cancer Institute (NCI) Best Practices for Biospecimen Resources (2016)
6. International Agency for Research on Cancer (IARC) Biobank SOPs.  World Health Organization. 2011.
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Appendix A:  Biospecimen Retrieval List Template

	Retrieval Reference Number:
	
	Page ____ of _____

	List Generated by:
	Name

	Purpose:
	☐ Processing  ☐ Shipment  ☐ QA  ☐ Other:______________________


	Name of project:
	

	Biobank Access Committee Approved?
	☐ Yes  ☐ No  ☐ Other: ______________________________


	Overview of Biospecimen Criteria:
	

	Biospecimen Storage Temperature:
	



	To be completed by person generating the retrieval list.
	
	To be completed by the person(s) performing the retrieval

	Bio-specimen ID/Barcode
	Participant Biobank ID
	Sample 
(e.g. Plasma, Tissue, Urine)
	Box Number
(e.g. XXXXXX)
	Box Position
(e.g. 1-100)
	
	Retrieved
(√)
	Issues 
(if any, e.g. sample thawed, sample not found)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



	Retrieval and Quality Control (QC)

	Person(s) performing the retrieval:
	Name(s)
	Date:
	

	Sample QC check performed by:
	Name(s)
	Date:
	

	Inventory/Database updated by:
	Name(s)
	Date:
	

	Database QC check performed by:
	Name(s)
	Date:
	

	Comments/Notes:
	






Appendix B:  Biospecimen Retrieval List Example

	Retrieval Reference Number:
	Biobank-release-project-001
	Page  1 of 1

	List Generated by:
	Chris Myers (Biobank Manager)

	Purpose:
	☐ Processing  ☒ Shipment  ☐ QA  ☐ Other:______________________


	Name of project:
	Investigating new medication for diabetes in young adults

	Biobank Access Committee Approved?
	☒ Yes  ☐ No  ☐ Other: ______________________________


	Overview of Biospecimen Criteria:
	Plasma (≥1ml) and buffy coat in participants who were diagnosed with type I diabetes before the age of 30 years.

	Biospecimen Storage Temperature:
	-80⁰C



	To be completed by person generating the retrieval list.
	
	To be completed by the person(s) performing the retrieval

	Bio-specimen ID/Barcode
	Participant Biobank ID
	Sample 
(e.g. Plasma, Tissue, Urine)
	Box Number
(e.g. XXXXXX)
	Box Position
(e.g. 1-100)
	
	Retrieved
(√)
	Issues 
(if any, e.g. sample thawed, sample not found)

	BBR01_0000000001_PL1_01
	Donor_00001
	PL1
	BoxR01_0001
	1
	
	
	

	BBR01_0000000001_BUF_01
	Donor_00001
	BUF
	Box R01_0001
	2
	
	
	

	BBC02_0000000001_PL1_01
	Donor_00003
	PL1
	BoxC02_0001
	1
	
	
	

	BBC02_0000000001_BUF_01
	Donor_00003
	BUF
	BoxC02_0001
	2
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



	Retrieval and Quality Control (QC)

	Person(s) performing the retrieval:
	Name(s)
	Date:
	

	Sample QC check performed by:
	Name(s)
	Date:
	

	Inventory/Database updated by:
	Name(s)
	Date:
	

	Database QC check performed by:
	Name(s)
	Date:
	

	Comments/Notes:
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